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A WATERWAY DESCEIPTION

This wasteload allocation is a re-evalustion of a previous study done
in September of 1781 anﬁ applies to only the north plant.

Silver Creek is a small stream in Clark County which flows south past
the Toun of Clarksville to the Ohio River. At the Clarksville Morth Sewage
Treatment Plant which discharges to Silver Creek, the drainage area is
approximately 220 sguare miles, s calculated from the USGE gaege station
located 8 miles upstream at Sellersburg. The distance from the Clarksville
Morth Plant to the Ohio River is 4 miles. According to USGS (telephone
conversstion), the updated cdlculation of the G7,10 values at the Clarkseville
plant are 0.3 cfs for summer and 0.0 ofs for anmuel. The downstream slope
for tha first two miles ie approximately 5 feet per mile as meéﬁured by
USGS. Telephone conversations with the STP oparator revealed that during
low Flow, the stream is spproximately 28 feet wide and 7 inches deep with
a fairly uniform depthy and that it has long pooled areas. Upstream 1/2 mile
is a dam of 70 feet in width over whiech all water passes. Land use surrounding
the stream is woodland, farmland, and residential. @& map (Figure 3)showing
fhe strzam and Town locations is attached. The Habitat Evaluation is contained
in Appendix A and gives a more detailed descripticon of the stream. The

repart recomrends a general use designation.

S, |

-y



B. MUNICIPAl WASTEWATER FACILTY

Currently the Morth Plant is a Class II, 0.9 mgd (1.4 cfs) activated

sludge treatment plant with effluent chlorination. Table 4 is an operation

summary of effluent data for 1982. According to consulting enginears

the evaluation aof a 1.75 mgd (2.71 cfs) flow is neesded.

C. GEELICABLE WATER. GUALITY STANDARDS

Thie stream is included in Indiana's regulation 330 IAC 1-1.
The stresam water guality standard established by this regulation for
diseolved oxygen is an average concentration of at least 5.0 ma/l and

s mimimun of 2.0 masl. The Indiana recommendation for an un-ionized

ammenia instream comncentration of 0.032 mg/sl monthly average and 0.05 masl

weekly average were used for the @ffluent ammonia limitation.
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. MODEL PARAMETER EETIMATION

Bince the dry weather flow for this stream is 0.3 cfs, stream flow
plus the =ffluent flow of 2.71 cfs would result in a total stream flow of 3.01 cfs.
The velocity and depth were calculated using data collected by USGE in surveys
conducted in 1977 and 1978. Slope data was also collected during this period.
1he resultant H2 selected of 7.08 day -1 at 20 degrees Centigrade is
based upon the O'Cenner formula and represents a reasonable value for
this stream system. Other calculations appear outside the expected
range of valuss: Langbein 1.77, Tsivoglou 1.71 for this slope and
stream character. CBOD, MBOD, and benthic deoxygenation ratoes as
recommended by EPA were used. They are 0.4, 0.4, and 0.35 respectively.
Temperature selected was 25 degrees C. and pH selected was 7.5 su.
The conversion factor for CBODu to effluent monthly average CHODS was
2.3. NOCu was converted to effluent monthly average Total ammonia-MN by
dividing by 4.57.

Documentation of these valuss is presented in Tabls 1.
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E. SENMSITIVITY ANALYEIES OF INPUT WARIAVLIER

The sensitivity analysis is presented in Figures 1 and 2. #As
e@an in Figure 1 pH most greatly affects asmonia concentration. Howsver,
nitrification of the effluent is reguired for the entire range of
values calculated. Since there is little hesdwater flow, toxicity of
ammonia is a4 critical consideration.

The sensitiviiy of effluent CEODu to the variation of reaction rate
coefficients one at a time is shown in Figure 2. K2 variation has
the ;argiﬁt impact with treatment ranging from secondary to AWT.

Table 2 shows the effect af alternative levels of treatment on
the water guality of the stream. One stage nitrification of the

effluent appears Lo be the alternative which best meets the stream

waSter guality stardards.

Fe RECOMMEMDED EFFLUENT LIMITATIONS

The effluent limits recommended by this analyvsis are presented
in Table 2. Thsa cﬁmputnr snalysis outputs are shouwn in Appendix B.
The sunmer limits Tor CBODS/Total Ammoniz-N/D.0. are 20/2/6.
The winter limits for CBODS /Total Ammoniz-N/D.0. are 20/4/5.
average.

Since ammcnia toxicity is critical in this low headwater flow stream
eystem, its removal is necessary regardless of the design flow af the plant.
The effluent limitations presented are applicable to the flow range of

0.9 to 1.75 mgd inclusive.
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TABLE 1

SEWAGE TREATMENT PLANT
COUNTY
RECEIVING STREAM

—_— —— —_— —— e _— . S N N L TN B NS N N S T S N T N W NN S N T N B W R M M P e S e e e e e e e s Sl e S R e S . S S S S e S [ S A . S S G . B - S A

DOCUMENTATION FOR INFUT VWARIABLES SELECTION FOR WASTELOAD ALLOCATION ANALYSIS

CLARKEVILLE (M)

CLARK
SILVER CREEHK

RECEIVIMG STREAM FLOW DATA

[Al STREAM FLOW (Q7,10)

L8] HEADWSTER GUALITY
L1 TEMPERATURE
izl DISSEOLVED OXYGEN

£3] pH
C4] AMMOMNIA-M  (NOD)
o5l BOLU

LTI STREAM SLOPE

(DI TIME OF TRAVEL

VELOCITY D/BE OF BTP

LE] DEPTH O/S OF TP

LFY REACTION RATES

800 H1 L1/0AY]
NEOD K3 C1/DAY]
BENTHIC Kb C1/DAY]

REAERATION K2 [1/0AY]

0.30

25.00
7 .54

7.50
0.45
&.00

5.00

0.=300

MAINM STHEAM

MEASURED VALUE

CG
MGAL

=18
MG/L
MG/L

FTAML

MLAHR

0.190 FT/8EC 0.4849 FT/8EC AT 28.00 CFS
Ve=Vv1i02/81 04004

0.8&80

FT .00 FT

D2=D1{(Q32/31140.4

Q.409
0. 400
0.250
7. 0B

[G] SEWAGE TREATMENT PLAMT

DESIGN FLOW (YEAR 20000
DISS0LVED OXYGEN

AT 24.00 CFS

RAMNGE FOR SEMSITIVITY

0.40 AVE IN REACH
0.40 AVE IN REACH
0.35 AVE IN REACH
7.08 AVE IN REACH

1.750 MGD 2.71 CF&
. 000 MGSL RAMNGE

Q.20
0.20
0.0

3.50

0.00

AMNALYSIS

T0 0.60
TO 0.&0
O 0.50
TO 10.00

TO 0.00

OHIO RIVER _ o

. S S e . IS S S ¢ S S - G S G S S R S - . S - S S - e i e B s R

UEGE STATION LOCATED AT SELLERSBURG

SEE TEXT FOR THE SELECTION OF IMNPUT WVALUES FOR SENSITIVITY

AMNALYSIS. VALUES WERE VWARIED OVER A WIDE RANGE

SLOPE DETERMINED BY USGS

DATA COLLECTED BY UsSGS IN 1977 AMND 1978

LUSEPA RECOMMENMDED METHOD WAS USED WITH WARIOUS H2 - OPTION

0 COMNER

COMSULTANT ENGINEER
SELECTED WALUE
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SENSITIVITY OF AMMONIA FOR SEWAGE TREATMENT PLANT = CLARKSVILLE (N COUNTY = CLARK FIGURE 1

¥ = AXIS REPRESENTS EFFLUENT AMMONIA-N VARIATION MG/L WRT TO TEMPERATURE AND eH
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INSTREAM AMMONIA TOXIC LIMIT = 1.88 MG/L CORRESPCNDING EFFLUENT AMMONIA LIMITATION = 2.0 MG/L
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TRELE 2 . SUMMER WASTELOAD ALLOCATION AMNALYSIS

SEEWAGE TREATMENT PLANT CLARHSVILLE (M3 COUNTY CLARK
RECEIVIMG STREAM (5] SILVER CREEK MAIM OHIO RIVER

RECOMMENDED EFFLUENT LIMITATIONS

SUMMER WINTER
C MAY  THROUGH NOVEMBER ] C DECEMBER THROUGH APRIL
WEEHLY MONTHLY WEEHKLY MONTHLY
DESIGN EFFLUENT FLOW 1.750 MGD 1.750 MGD 1.75¢ mMGD 1.750 MGD
cB00S 20.000 MGAL 20.000 MG /L 30.000 HMG/L 20.000 MGAL
AMMONIA = W 3.000 MG/L 2.000 MG AL &.000 MG/L G.000 MGAL

CISS0OLVED OXYGENM &.000 MG/L DATILY 5.000 MG/L DAILY



TABLE = TESTING OF ALTERNATVE TREATMENT LEVELS FOR SUMMER WASTELOAD ALLCCATION ANALYSIS

SEWAGE TREATMENT PLANT CLARKSVILLE (M)
RECEIVING STREAM (E) SILVER CREEK
TREATMENT LEVEL Ult. cBOD NHI-N [NODI.
MG /L MGSL
MOMTHLY MONTHLY

SECONDARY = EFFLUENT LIMITS 50 MG /L 54 [12 Monthlyl

fingle Stage NITRIFICATION 45 MGAL e [2 Monthlyl
Two Etage MITRIFICATION a5 MG AL &£.7501.5Monthlyld
Rapid Sand FILTER 21 MG/L 54 [12 Monthlyl
RECOMMENDED EFFLUENT LIMITS && ?

LOW HEADWATER DILUTION- AMMONIA REMOVAL REGUIRED

COUNTY
MEIN

CLARK

OHIO RIVER

SIMULATED INSTREAM WATER GUALITY FOR A SELECTED ALTERNATIVE

MOMTHLY

MAX AMMONIA
MAX AMMONIA
MAX AMMONIA
MAY AMMONTA

MAX AMMONTIA

2.85 MG/L
2.00 MG/L
1.50 MG/L
2.5658 MGSL

.00 MGE/L

DoSaG

DOosaG
DOsSAG

2.28 MG/L OCCURS AT
5.08 MG/L OCCURS AT
5.70 MG/L OCCURS AT
3.684 MG/L OCCURS AT

5.08 MG/L OCCURS AT

0. 970
0.840

0.680
0.930

0.840

MILES
MILES
MILES
MILES

MILES



TABLE 4
CLAPKSVILLE NORTH

1582 EFFLUENT DATA

MONTH FLOW BODS S5 MNH3-M
MGD HMGAL MGAL MG /L
JamLARY 0.766 84.0 57.0 i2.7
FEBRUARY 0.785 Bl1.0 39.0 12.5
MAaRCH 0.287 E3.0 S2.0 18.8
APRIL C.997 5&4.0 53.0 10.8
MAY 0.8a% 133.0 118.0 2.1
JUNE 0.97d &F .0 &H5.0 12.7
JULY 0.8&2 121.0 17¢.0 1&.6
SUGLET 0.790 58.0 Ed.0 14.2
SEFPTEMBER 0.B&8 123.0 i22.0 14.%9
OCTOBER 0.709 q43.0 34,0 13.3
NOVEMEBER 0.770 0.0 50.0 13.3
DECEMBER 0.950 75.0 &5. 0 12.2

AVERAGE 0.853 82.0 3.0 14.5
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§ HFFENULA B INDIANA STATE BOARD OF HEALTH FINAL

DIVISION OF WATER POLLUTION CONTROL

SEWAGCE TREATMENT PLANT = CLARHSWILLE (M) SUMMER WASTELOAD ALLOCATION ANALYSIS BASED ON USERA SIMPLIFIED MODEL DATE = MAR 1983

COUNTY = CLARK RECEIVING STREAM = SILVER CREEK MAIN STREAM = OHIO RIVER SIMULATED BY = GED

GEMERAL USE STREAM DESIGNATION RECOMMENDED BY HASITAT EVALUATION LOW HEADWATER STREAM- AMMONIA REMOVAL REQUIRED.

SIECal_WaTER GUALITY STANDARDS

DISSOLVED OXYGEN = ES.00 MG/L UN-IONIZED AMMONIA IN MGA/L = 0.050 C[WEEKLY] 0.033 CMONTHLY]

~CEalWaTER D EFFLUENT WATER GUALITY IMPUT_0ATS BEACH_ _MUMBER _____1

FLOW BOD (ULTIMATE) NECQD DISSOLVED OXYGEN TEMPERATURE

CFS MGAL MG /L MGAL cG
HEﬂhD{;IﬁTER WATER QUALITY 0.30 &.000 0457 F.540 25.00
EFFLUENT WATER GQUALITY 2.71 46,000 F.000 &.000 25.00
STREAM WG D/5 OF sSTF 3.01 42,013 8.148 _ &.153 25,00

EYDEAULIC CHaRaCTERISTICS OF STREAM BELOW TREATMENT PLANT_DR_JUNCTION

VELOCITVY IN FT/B8EC = 0.190 HYDRALULIC CEPTH IN FT = 0.8&400 STREAM BED SLOPE IN FT/MILE = S.00

REACH sILVER CREEK MILES FROM 3.000 TO 0.000

MANNING 'S COEFF = 0.150

COMPUTATIOMNAL ELEMENT 0.25000 MILE

BESLTION &nD _BEAERATION EAIES

N

Ty

AT 20 CG AT INSTREAM TEMP REMARK
25.00 cG
REAERATION RATE C1/0MY] 7.08327 7.97505 BY O'CONMER'S EGUATION
BC0 CECAY RATE C1/0&Y] 0.40000 0.5032458
NE0D DECAY RATE C1s/0AY1] Q.40000 0. 64420
SEDIMENTATION RATE Ci/DAY] 0.00000 0.00000 "= "SUSPENSION *"+" SEDIMENMTATIOM
SERIMENT (BENTHIC) OXYGEM DEMAMD 0.35000 0.473953 IN GM/SG.M/DAY AT 20 CG
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SIFULATED INSTREAM. WATER 0UALITY.DOWNSTREAM OF A RISCHARGER DR EELOW. JUNCTION

TIME
DAYS

Q.00
G.08
0.16
=
0.3
0.40
O.48
0.54
.64
0.7
Q.80
0.23
.96

DISTANCE BELOW DISCHARGER
FROM OQUTFALL

REACH MILE

MILE = 3.00
MILE = 2.75
MILE = 2.50
MILE = 2.25
MILE = 2.00
MILE = 1.75
MILE = 1.50
MILE = 1.E5
MILE = 1.00
MILE = 0©.75
MILE = 0.50
MILE = Q.25
MILE = Q.00

MINIMUM DISS0LVED OXYGEN
BELOW CISCHARGER OR JUNCTION

5.08 MG/L OCCURS AT

MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE

oo §og @y ®omonoy

Q.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50

2.75

J.00

0.270 DAY &ND  0.B394 MILES

DISS0OLVED OXYGEN
MG/L

a.153
5.474
5.1B0
5.08B&
5.0%4
5.157
5.243
5.340
S 40
5. 541
S.639
5.734
5.825

BOD (ULTIMATE)
MG/L

4a.013
40 .347
38.744
37.210
45.734
34.317
A2.954
31.649
30.394
27. 1588
cg. 031
256.719
25.851

MNE0D
MG/L

8.148
T.737
F.3445
a. 975
L.5623
& . 287
5.%71
9.&70
5.384
5.112
4.854
G4.609
4.375
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INDIAMA STATE BOARD OF HEALTH FIMAL
DIVISION OF WATER POLLUTION CONTROL

APFENDIX B

SEWAGE TREATMENT PLANT = CLARHSVILLE (N} WINTER WASTELOAD ALLOCATION ANALYSIE BASED OM USEPA SIMPLIFIED ™MODEL DATE = MAR 1983

COUNTY = CLARK RECEIVING STREAM = SILVER CREEK MAIM STREAM = QOHIO RIVER SIMULATED BY = GED

GEMERAL USz STREAM DESIGNATION RECOMMENDED BY HABITAT EVALUATION LOW HEADWATER STREARM- AMMONIA REMOVAL REGUIRED.

STEESH WATER QUALITY STANDARDS

CISS0OLVED OXYGEN = 5.00 MG/L N-IONTZED AMMONIA IM MGAL = 0.050 [WEEKLY] 0.033 CMONTHLYI]

~HERDWATER AND EFFLUENT WATER GUALITY INPUT _DATA EE&CH.  _NUMEBEER L
FLOW BOD (ULTIMATED MNEBOD DISSOLVED OXYGEN TEMPERATURE
CFS MG L MG AL MG L CG
HEADWATER WATER QUALITY 0.00 0.000 0.000 0.000 0.00
cFRFLUENT WATER GUALILITY _ 2471 G&5. 000 13.280 : 5.000 15.50
STREAM WG D/5 OF STP 2.71 G&. 000 13.280 5.000 15.50

eYDRSULIC CHARACTERISTICS OF STREAM BELOW TEEATMENT PLANT OR JUNMCTION

VELOCITY IN FT/SEC = 0.180 HYDRAULIC DEPTH IM FT = 0.8000 STREAM BED S5LOPE IN FT/MILE = 5.00 MANNIMNG 'S COEFF = 0.150

REACH SILVER CREEK MILES FROM 3.000 TO 0.000

COMPUTATIONAL ELEMENT 0.25000 MILE

BESLIICN ol REAERSTION BaTES

AT 20 CG AT INSTREAM TEMP REMARK
15.50 CG
FEAERST 10M RATE C1/70&Y1 F.e8433 S FOEST BY Q'CONMER 'S EGUATION
BOD DECAY RATz C1/0aY] G.50000 0.32531
WBGD DECAY RATE C1/708Y1 G.50000 26047
SEDIMENTATION RATE C1/08%] 0.00000 0.00000 "="SUSPEMNSION "+" SEDIMENTATION
SEDIMENT (BENTHIC) OXYGEMN DEMAND 0.35000 0.263462 IM GM/SQ.MA0AY AT 20 CG



=lULATED _IMSTREAM WATER GUALITY.DOWNSTEEAM OF & OISCHARGER OR_BELOW. JUMCTIONM

TIME
DAYS

O.00
0.08
0.1&6
.25
0.33
0.42
L
0.59
0.467
0.7&
0.84
0.93
1.01

DISTAMCE BELOW DISCHARGER
FROM OUTFALL

REACH MILE
MILE = Z.40
MILE = 2.75
iLE = 2.50
MILE = £2.25
MILE = g2.00
MILE = 1.75
MILE = 1.50
MILE = 1.25
MILE = 1.00
MILE = 0.7%
MILE = (.5
MILE = 0.25%
MILE = 0.00

MINIMUM DISSOLVED OXYGEN
BELOW DISCHARGER CR JUNCTION

5

.00 MG/L OCCURS AT 0.000 DAY AND

MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE
MILE

B 0@ 0 g 0 g g

wl o

Q.00
0.25
.50
0.75
1.40
1.25
1.50
1.75
2.00
2.25
=50
2.75
3.00

DISSOLVED OXYGEN

MGAL

5.000
S.847
&, 382
&. 700
4.508
7054
Falbd
7.2549
F.331
7.401
7. 055
7.528
7.587

0.0000 MILES

BOD (ULTIMATE)

MG AL

44,000
g4 . 747
43.528
42.343
41.190
40.048
AB.977
a7.915
346.882
35.878
34.901
33.750
S3.026

MNBOD
MGAL

18.280
17.880
17 .49
17.10&
1&.732
16.3564
1&.008
15.458
15.31&
14,931
14.4853
14.333
14.020

Pl

F ot 1

o

F

L



